Introduction
It is well recognised that the lakes influence the weather and the climate at various spatio-temporal scales. For this reason, the numerical weather prediction models have recently been integrating representations of the lakeÁatmosphere interactions, confirming its importance at a global (e.g. Balsamo et al., 2012 and references therein) and local scale (e.g. Salgado and Le Moigne, 2010) . However, the lake effects on the atmospheric electric field are much less known and studied.
A wide range of electrical measurements have been carried out in close proximities to different water environments such as lakes (e.g. Gathman and Hoppel, 1970) , sea (e.g. Blanchard, 1966; Muir, 1977a; Trevitt, 1984; Reiter, 1994) and waterfalls (e.g. Reiter, 1994; Laakso et al., 2007; Kolarz et al., 2012) . Most measurements show that the presence of such bodies of water can affect the nearby electrical environment by producing a local space-charge density (SCD), where SCD denotes the net imbalance between positive and negative charge carriers. Unlike the seashore environments, relatively little exploration of lake impacts on *Corresponding author. email: hgsilva@uevora.pt Tellus A 2016 . # 2016 F. Lopes et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/), allowing third parties to copy and redistribute the material in any medium or format and to remix, transform, and build upon the material for any purpose, even commercially, provided the original work is properly cited and states its license. the electrical environment has been made in the literature, with the main contribution coming from a study by Gathman and Hoppel (1970) . Their measurements over Lake Superior (USA) demonstrated the formation of negative SCD, thought to be linked to the breaking of fresh water waves, promoting multiple sources of negative charges dispersed over the lake region and its transportation by the wind to the measuring site (up-wind, in this case). Contrary to the negative SCD observed over Lake Superior, previous seashore experiments have found that predominantly positive SCD can be developed in the nearshore environment (e.g. Blanchard, 1954 Blanchard, , 1955 Blanchard, , 1958 .
The reason for the different polarity of SCD produced over lakes and at the seashore was further investigated by Reiter (1994) , who measured SCD in the Mediterranean Sea and was able to separate the SCD produced by droplets of varying sizes. The author showed that smaller droplets down to 0.2 mm were negatively charged, whilst sea spray droplets !2.5 mm were positively charged; the predominantly positive SCD previously measured by Blanchard was likely due to the lack of information on the contribution of the small droplet fraction. Reiter (1994) was able to confirm his observations by performing SCD measurements near waterfalls, which are known to form negative SCD by the so-called balloelectric effect, also known as the 'Lenard effect' (Lenard, 1892) . The balloelectric effect consists in the generation of electric charge by splashing of water, and its present view explains the observation of negative SCD during rain generated by rain-induced ion bursts associated with the breaking of the water droplets into various small negative droplets and one large positive droplet (e.g. Smiddy and Chalmers, 1960; Hirsikko et al., 2007) . In fact, recent studies made in waterfalls have confirmed that smaller droplets are mostly negatively charged whilst the larger ones are positively charged, for example, Laakso et al. (2007) and Kolarz et al. (2012) . Additionally, laboratory experiments conducted by Tammet et al. (2009) have shown the formation of negatively charged nanoparticles produced by splashing of water, thus supporting previous observations and allowing to explain the negative electrification observed over Lake Superior. Commonly, these negatively charged nanoparticles are known as negative ion clusters (Harrison and Aplin, 2007) and a similar designation is used for positively charged nanoparticles, positive ion clusters.
Another important mechanism for SCD formation is the well-documented 'electrode effect' (e.g. Chalmers, 1946; Adkins, 1959; Law, 1963; Bent and Hutchinson, 1966) . This effect, which tends to form positive SCD near the Earth's surface, is a result of the movement of atmospheric ions under the fair weather (FW), which, according to the international standards (Voeikov, 1965) , are days selected as those with cloudiness B0.2, wind speed BÂ5 m/s and with the absence of either fog or precipitation. Such movement characterises an atmospheric electric field in which positive ion clusters move downwards and negative go upwards. This results in the formation of a layer of positive SCD near to the Earth's surface (up to Â1 m in height). This mechanism is naturally balanced over land through the ionisation caused by the natural radioactive decay of radon ( 222 Rn) and its decay products (but not so over the oceans where there is no contribution to the ionisation rate from radon). Moreover, the influence of radon emissions in the lower troposphere can also contribute to variations in the electrical environment since, in relatively large concentrations, they can ionise the local atmosphere (Lopes et al., 2015) , leading to a reduction of the local atmospheric electric potential gradient (PG).
In atmospheric electricity, PG is the most commonly measured variable used to quantify the observed changes in the atmospheric electric environment. The adopted convection is that the PG is defined by F 0dV/dz, where V is the potential with respect to the Earth's surface (where V 00) and z is the vertical coordinate (pointing upwards from the Earth's surface). Here, the PG is considered positive for FW days and is related to the vertical component of the atmospheric electric field E z by E z 0(F. Also under FW conditions, the daily PG variation is directly related to the daily variation of the Global Electrical Circuit (GEC), following the so-called Carnegie curve, as a result from the terrestrial thunderstorm activity, which exhibits a minimum at Â04 UTC and a maximum at Â19 UTC (Harrison, 2013) . However, local effects occurring within the planetary boundary layer (PBL) often disturb the behaviour imposed by the GEC. The PBL is considered to be the lowest portion of the atmosphere (from the surface up to typical heights of 1Á2 km), being directly influenced by the Earth's surface through its forcing within a timescale less than 1 hour. As the result of turbulent transport processes, due to the surface heating cycle, the PBL has a characteristic diurnal variation over land (Stull, 1989) . Transport processes are of particular importance during summer in lake regions. During sunlit hours, the land surface is warmer than the lake water's surface, resulting in updrafts of air over land and downdrafts of air over the lake, creating a local atmospheric circulation system (lake breeze). The air that flows inland is expected to increase the local electric conductivity by removing ground aerosols, mostly dust, and bringing cleaner air from higher altitudes with significant small ion concentrations. Such an increase in conductivity will result in a reduction of the atmospheric electric PG, according to the quasi-static Ohm's law:
where J z is the air-Earth density current (usually with values of Â2 pA m (2 ) and s t is the atmospheric electric conductivity. The mechanism relating the aerosol concentration and the conductivity is well known and is due to the scavenging of smaller ions by the larger aerosol particles (Silva et al., 2014 . This study relates to a field summer campaign carried out at the Alqueva reservoir (Portugal) known as the ALqueva hydro-meteorological EXperiment 2014 (ALEX2014, www.alex2014.cge.uevora.pt). During its course, PG measurements were performed in two stations: upand down-wind of the lake (Amieira and Parque Solar, respectively) in reference to the dominant northern wind direction. This article seeks to investigate the possible effect of the Alqueva reservoir on the local atmospheric electric environment by comparing PG measurements taken in the proximity of the lake and their relation with local meteorological variables at a diurnal scale. This work is organised as follows: Section 2 gives an overview of the Alqueva reservoir; Section 3 depicts the methodology adopted for the data acquisition; in Section 4, results of the PG observations are shown, whilst in Section 5 a discussion over the obtained results is provided; conclusions are given in Section 6.
Alqueva reservoir
The Alqueva reservoir is currently the largest man-made lake in Western Europe and is a result of the Alqueva dam built in the Portuguese territory, in the Guadiana River (Fig. 1) . The lake is situated in the interior of Portugal, in the Alentejo region, a scarcely populated vast region with a stable geological activity. The area is characterised by the climate of the Portuguese Guadiana Basin, which is mostly of the Mediterranean type (Csa, according to the Ko¨ppen classification), with a small area within the mid-latitude steppe (Bsk) category. In summer, the maximum air temperature ranges between 31 and 35 8C on average (July and August), often reaching values close to 40 8C, or higher. The incident solar radiation at the surface is of the highest in Europe, with mean daily values (integrating over 24 hours) of about 300 Wm (2 and the daily maximum is often !1000 Wm (2 in July. Rainfall is very rare during this time of the year. The synoptic circulation in the region during the summer months is dominated by the frequent development of the shallow Iberian low-pressure system inside a larger scale high-pressure system, the Azores anticyclone. This thermal low reinforces and organises a sea breeze system at the Iberian scale, so that marine sea air mass penetrates inland, reaching up to Â100 km (Salgado et al., 2015) . This phenomenon is known as the Iberian thermal low (Hoinka and Castro, 2003) , starting near the coast around noon and reaching the inland region more in the afternoon. The Iberian thermal low is characterised by a westward change of the wind direction (prevailing wind directions are from the northÁwest quadrant). The arrival of the sea breeze is evident in the Alqueva region, but it is not expected to affect the local PG. The sea breeze regime has been shown to have an impact on PG measurements recorded in Lisbon , due to the city's proximity to the seashore. Nevertheless, the PG measurements at regions located Â100 km inland (as it is the case of the present data) are not expected to be influenced by the water particles advected by the sea breeze. Marine ions generated in the seashore (mostly salts) would have to travel for around 7 hours to reach these regions, such a timescale is much higher than the timescale for ion recombination, which is around 20 seconds (Retalis et al., 1991) , and for that reason, they should not affect PG measurements in the Alqueva region.
Moreover, and in the context of air pollution, two AERONET stations (Holben et al., 1998) , É vora (Portugal) and Badajoz (Spain), operate in the region to the north of Alqueva, spanning a triangle with sizes that represent distances smaller than 100 km. These instruments perform spectral aerosol optical depth (AOD) measurements, which represent a measure of the solar radiation extinction due to the aerosol load present in the atmospheric column. The optical depth measurements were found to be similar at both stations, which can be explained by the relatively small distances between the sites. Low AODs were observed, mean (median) AOD440 of 0.12 (0.09) and mean (median) AOD870 of 0.04 (0.03), which are in good agreement with criteria established by Elias et al. (2006) for clean aerosol days (AOD440 below 0.12 and AOD870 below 0.04).
Methodology
PG and other atmospheric parameters were measured at different sites nearby and over the Alqueva reservoir (Fig. 1) . The data, acquired during the inter-disciplinary meteorological summer campaign (ALEX2014), depict a period of 3 months from June to September 2014. The campaign's main focus was the study of a variety of possible impacts of the Alqueva reservoir on the local environment, in particular, the assessment of the lake's influence on the local PG. For that purpose, two different stations were chosen: Amieira (AMI) and Parque Solar (PS); AMI (38.27 N, 7.53 W) and PS (38.20 N, 7.49 W) are located on the shoreline of the southern part of the lake (Fig. 1) , with the two being separated by Â10 km. AMI is on the up-wind lakeside (in reference to the dominant northwestern wind), set upon a hill Â30 m from the lakeshore with low vegetation in its surroundings (very few trees are present). The PS station is on the down-wind lakeside (in reference to the dominant northwestern wind), set in an area with vegetation and a set of solar panels around. Installed at a similar height of AMI, PS is located Â60 m from a low traffic road and is about a distance of Â340 m from the lakeshore.
The continuous monitoring of PG was conducted simultaneously using two identical electrostatic field mills, JCI 131F (Chubb, 2014 (Chubb, , 2015 manufactured by Chilworth (UK). The sensors were set for measurements with sensitivities up to 2 kV/m, providing high precision with instrumental uncertainties B1.5% of the measurement, Â1 V/m low noise levels and a significant stable zero. These sensors had been recently calibrated (December 2013) and were installed at Â2 m height above ground in order to minimise any perturbations in the measurements due to insects, animals, water and dirt. Measurements were performed at 1 Hz, and mean PG values for 1-minute intervals were recorded (no information of sub-minute timescales was retained) in the two stations. Additionally, meteorological stations were installed near the PG sensors and also over the lake (at 2 m height) on a floating platform located in the middle of the principal branch of the reservoir (Alqueva-Montante station, Fig. 1 ). These stations provided simultaneous measurements of air temperature, relative air humidity, wind vector and precipitation.
Seventeen days of FW were chosen based on local undisturbed daily solar radiation curves, cloud-free days and the availability of PG data in both AMI and PS. Solar radiation was recorded at Alqueva-Montante station in the period of June to August 2014, as described in Lopes et al. (2015) . For these days, the sunrise and sunset were calculated from the local maxima of the second derivative of each daily solar radiation curve (adjusted to a four terms Gaussian model to avoid the noise from the measurements) and the maximum solar radiation from the maximum of the solar radiation curve directly. The values found were then averaged and the respective standard deviations were used as an indication of its error. Thus, on average, the calculated sunrise time was 6.490.3 (UTC), solar maximum 12.690.2 (UTC) and sunset 18.990.1 (UTC). Finally, and for spectral analysis purposes, the LombÁScargle Periodogram (LSP) technique is used here, since it was specifically developed for time series with irregular sampling intervals (Lomb, 1976; Scargle, 1982) as is the case of PG restricted to FW days (details can be found in Silva et al., 2014) . In our analysis, the R-package 'lomb' was used and more details can be found in Ruf (1999) .
Observations
Two distinct distributions of PG can be observed (Fig. 2) in the raw data for AMI and PS, indicating that the PG at the two relatively close measuring locations is being affected differently by local factors. Both distributions show a larger frequency of occurrences for values between 50 and 100 V/m, within the expected for the FW criteria. Moreover, minima and maxima exist in the two time series beyond the expected range of values under FW, implying that local influences are in fact present. Such influences could be related to suspended dust particles, as the surface tends to be very dry during this time of the year, and the wind could, in some cases, favours dust dispersion. It is important to note that the negative values observed tend to occur during the period of 01Á06 UTC, which can be an indication of the formation of a negative SCD in both stations. The corresponding descriptive statistical parameters are summarised in Table 1 . The mean PG values observed in the proximity of the lake have similar values, 60.1 and 59.7 V/m for AMI and PS, respectively. The standard deviation in the up-wind lakeside station (AMI) is 27.2 V/m, whilst the down-wind lakeside station (PS) seems to depict a higher value, 56.3 V/m. This difference could be related to the fact that PS measurements are more affected by human presence than the ones made at AMI, causing a higher variation in the former station.
A closer look into the spectral characteristics of the PG data is presented through the use of LSPs for the two stations (Fig. 3) . The slopes of the linear fits (for periods below the semi-diurnal cycle) were found to be similar in the two locations, 1.36 and 1.26 for AMI and PS, respectively. These slopes are an estimation of the nexponent defined by the asymptotic dependence of the spectral amplitude, S, with the period, T, in the following way: S(T) a T n (Silva et al., 2014) . The values found differ from the n-exponent, characterising turbulence, n 05/3, that is, Â1.67 (Lumley and Panofsky, 1964) , by 18 and 25% for the AMI and PS cases, respectively. Diurnal and semi-diurnal peaks are observed, as in other studies (Xu et al., 2013; Silva et al., 2014) . The diurnal peak results from the diurnal behaviour of the GEC influence (Harrison, 2013) , whereas the semi-diurnal peak is usually attributed to the urban pollution cycle (Silva et al., 2014) . With the latter, it should be taken into account that the present measurements were made in a very low polluted environment, and thus, it may be the result of a sub-harmonic of the main 1-d period (Xu et al., 2013) or it could also be a spectral indication of a lake breeze as this meteorological phenomena presents a sub-daily periodicity. The diurnal variations (i.e. the mean between each daily hour of the 17 d) of the PG at AMI and PS are illustrated in Fig. 4a . Here, the up-ward and down-ward arrows represent the average sunrise and sunset, respectively; the two-headed arrow indicates the average solar maximum. Whilst PG in AMI is shown to be lower than in PS between 13 and 21 UTC, it is higher in the remainder of the day. The PG in both stations increases until it reaches the daily maximum value of 85.6 V/m at 13 UTC and 105.4 V/m at 15 UTC for AMI and PS, respectively. Generically, the PG increases during the day, until Â20 UTC, as a result of the GEC; however in AMI and PS, instead of increasing, it remains almost constant until late evening (22 UTC) in AMI. In the case for PS, the PG shows a decrease during the rest of the day after reaching its daily maximum (15 UTC). This deviation from the behaviour imposed by the GEC in AMI and PS suggests the existence of local perturbations due to the presence of the lake. If the obtained daily values of the PG in AMI are subtracted to PS, DPG0PG AMI ÁPG PS , it is possible to identify in Fig. 4b a signature of a maximum at 9 UTC, Â30 V/m, and a minimum at 15 UTC, Â (30 V/m. Three general tendencies are seen in the DPG: (1) it grows in the morning until the maximum at 9 UTC; (2) it decreases until reaching the minimum at 15 UTC; and (3) it increases again towards the end of the day. Such modulation correlates well with the development of the local lake breeze as explained in next section. It is expected that the lake will affect first the PG in PS, as it is down-wind, and so the air coming from the lake by the prevailing winds, reinforced by the local breeze, will reach first PS. When the lake breeze is fully set, then it will affect more considerably AMI, as it is near to the lakeshore. This explains the positive to negative modulation of DPG during the day.
Discussion
The fact that a local lake breeze can develop during the day (10Á18 UTC), and that during this period there is a correspondence with negative DPG values, suggests lake related meteorological parameters play an important role in the local electric environment evolution throughout the day. Therefore, it is important to have a clear understanding of the lake circulation in order to provide further The PG measurements are divided for the two study locations: Amieira (AMI) and Parque Solar (PS). evidences of the observed effect that the lake breeze has in the local PG. In the summer months, the air temperature in the Alqueva region is higher than the lake's water surface temperature, leading to an inversion of the sensible heat flux signal, that is, negative (from the air above the lake to its surface) in the period 09Á22 UTC and positive in the remaining period (not shown here). The resulting pressure difference between land and lake allows the transportation of air from the lake into land, forming the lake breeze, which contributes to an increase in the local wind speed, in particular during the afternoon, until both air (above the lake surface) and water temperatures equalise again (22 UTC).
In the Alqueva reservoir, the lake breeze is observable in the AMI station by a change in the prevailing northern wind directions (mainly NW) to southern directions (between SW and SE) coming from the lake, at midday. This meteorological phenomenon can be depicted in a histogram, with the representation of the number of occurrences per hour of wind directions in the southern sectors during the day (Fig. 5a ). It is clear that a minimum in the occurrences of southern winds occurs around 8 UTC, and after which they start to increase until the maximum of southern winds occurrence takes place at 13 UTC (approximately at solar maximum time), decreasing thereafter for the remaining of the day. A substantial increase of the occurrences is evident from 9 to 10 UTC, as well as a clear decrease from 18 to 19 UTC, thus 10 and 18 UTC are set as the start and end hours for the local lake breeze development, respectively. Unfortunately, the wind data available in PS were compromised and to all intents and purposes the AMI measurements are enough to describe what is meant here. To test the lake breeze influence on the local PG, it is fundamental to analyse the wind direction dependence of the DPG. This was performed through a boxplot representation (Fig. 5b) , where the DPG values were divided into four wind sectors in AMI (15-minute resolution): NW, 270 8 5u 5360 8; NE, 0 8 5u 590 8; SE, 90 8 5u 5180 8; SW, 180 8 5u 5270 8. Results show a visible modulation of the DPG with the wind direction, with the mean values found to be 3.1, 18.7, 2.0, and (21.2 V/m, respectively for NW, NE, SE, and SW sectors. These values tend to show a more negative DPG towards the SW sector in comparison with the rest of the wind directions. This comes in agreement with the possible signature of the lake breeze in the PG measurements, particularly in AMI as it is closer to the lakeshore than PS. Other statistical indicators for analysis are presented in Table 2 , confirming the previous observation.
To further explore this relation between the observable DPG and the lake wind system, it is expected that an increase of the lake wind speed should imply also an increase in the amount of air that is being transported to inland, especially in AMI due to its closer proximity to the lakeshore in comparison with PS, and thus a reduction is to be expected for the DPG with the wind speed. The DPG dependence on the lake wind speed (Fig. 6a) measured in Alqueva-Montante shows some dispersion between the daily mean values of both variables with a fair negative correlation found, r Â (0.50 (p 00.01), suggesting a direct influence of the lake breeze on the DPG. Another important parameter in characterising a lake breeze is the difference between the temperature above and below the The measurements are divided according to the wind direction in Amieira (AMI): NW, NE, SE, and SW.
surface of the lake, as they are directly related with the development of such breeze. The dependence of the observed DPG with the daily mean temperature difference between the surface (2 m height) and the interior (1 m deep) of the lake is depicted in Fig. 6b . A reasonable negative linear relation is observed with a larger correlation coefficient found r Â (0.85 (pB0.0001). Two hypothesis are now provided in order to explain the observed impact that the lake breeze has on the local PG:
(1) During sunlit hours, the land is warmer than the lake's water surface; this updrafts air over land and downdrafts it over the lake. The air then flowing over the land station is likely to increase the local electric conductivity by removing ground dust and bringing cleaner air from higher altitudes with significant light ion concentrations. Such an increase in conductivity will result in a reduction of the atmospheric electric PG. To give a rough estimation of the corresponding atmospheric electric conductivity change between the two extremes of DPG0930 V/m, eq. (1) is used here denoting the positive PG near the surface as F and setting J z Â2 pA m (2 . Thus, by differentiating eq. (1) it is found:
If the value for F is considered to be approximately the mean PG value for AMI and PS, F Â60 V/m, and using DF0DPG, the conductivity change is found to be Dr t ¼ Ç16:7 fS/m, in what seems to be a very reasonable value. In fact, according to Harrison and Carslaw (2003) , typical values for air conductivity are Â13.3 fS/m, which is a value very close to the variation found here.
(2) The air flowing over the land station from the lake will bring negative ions formed by the balloelectric effect through wave splashing, as a result of the wind action. The negative ions will form an SCD that will reduce the atmospheric electric PG. To estimate a quantity for the SCD, the Gauss' law is used, relating the vertical variation of F with the presence of an SCD, r(z), through the relation:
Additionally, the SCD variation with height, z, can be described by a Gaussian dispersion model (Gathman and Hoppel, 1970) :
where r 0 is the SCD at the ground (z 00) and j is the dispersion of the distribution (assumed to be independent of the height). This model includes the dispersion of aerosols in a turbulent atmosphere and was estimated for Lake Superior to be j :5.43 m, based on measurements of SCD using a ventilated Faraday cage. It is expected that j would be influenced by the location where the measurements are performed, but the ALEX2014 campaign presents similarities to the Gathman and Hoppel (1970) campaign. Both took place in the summer months, in low pollution environments and near to fresh water lakes so it reasonable to consider that both locations have a similar dispersion parameter j. Equation (4) can be substituted into eq. (3) in order to determine F at a given height, h, from the ground, F h :
where F PBL is the PG at the PBL top and L is its height, so that:
Here the function 'erf' is the so-called error function. A description of this function is given in the Appendix where it is shown that it is possible to approximate erf L= ffiffi ffi 2 p n À Á Â Ã % 1. Moreover, using eq. (4) to substitute r 0 0r h exp (h   2   /2j 2 ), where r h is the SCD at a height h, and solving eq. (6) in order of F h , it can be found:
Equation (5) shows that below the PBL, the PG increases in relation to the value at the top of the PBL when a positive SCD is formed (Blanchard, 1966; Muir, 1977a; Trevitt, 1984; Israelsson and Lelwala, 1999; Matthews et al., 2010) . In the case of a negative SCD, the PG decreases in relation to that of the PBL (Gathman and Hoppel, 1970; Reiter, 1994; Laakso et al., 2007; Kolarz et al., 2012 is the PG at the same height in the down-wind station. If it is set that h 02 m, then DF0DPG and using n % 5:43 m (Gathman and Hoppel, 1970), eq. (8) allows the estimation of Dr from the two extremes of DPG, thus using DFÂ930 V/m it is found that DrÂ950 pC m (3 . This variation of the Dr is an order smaller than the maximum measured by Gathman and Hoppel (1970) in Lake Superior, which is expected due to the lower undulation on Alqueva. Lake Superior has an area of 127 700 km 2 , which is far greater than the Alqueva reservoir with an area of 250 km 2 ; this justifies the differences in undulation between the two lakes. Independently of the two hypothesis presented here to explain the daily behaviour of the DPG observed, it is expected that the lake affects the PG in PS first, since it is the first site to face the down-wind of the lake. Only when the lake breeze is fully set, it will affect AMI more considerably as it is closer to the lakeshore than PS. This explains the positive to negative modulation of DPG during the day and constitutes a clear signature of the lake breeze.
Conclusions
Atmospheric electric PG measurements were carried out in the region of the Alqueva reservoir (Portugal) during the ALEX2014 campaign, from June to August 2014. Two stations have been used: one up-wind (Amieira) and another down-wind (Parque Solar) of the lake, in reference to the prevailing winds. The comparison between the measurements in both stations indicates that the presence of the lake has a local signature on the atmospheric electric PG. Such an influence is modulated by the development of the observed lake breeze, constituting an influence on the local electrical environment near the lake. Atmospheric electric PG in the up-wind station is shown to be higher than the observed in the down-wind station during the beginning of the lake breeze (9 UTC) and lower when the lake breeze is fully developed (15 UTC). A simple model formulation has been developed and proposed to explain the lake breeze modulation of atmospheric electric PG by means of an SCD formation. The resulting values confirm the lake signature of atmospheric electric PG, depicting the lake as a source of modification of the local electric environment.
